Objectives: The purpose of this study was to evaluate the prevalence of denture-related oral mucosal lesions (DML) in São Francisco sertão microregion, in Sergipe State, Northeastern Brazil. Study Design: Data related to gender, age, type of denture, length of denture use, hygiene care, nocturnal denture wear, symptoms, and presence of DML were obtained. Statistical analysis included the Pearson's chi-square and multivariate logistic regression. Results: The global prevalence of DML was 50%, with a significant association between the DML and female gender, age ≥ 40 years, and length of use ≥ 5 years. By using the interaction model of logistic regression it was observed that females over 40 years have 4.5 greater odds of developing DML compared to males of the same age group. The DML more common was the type 2 denture stomatitis, followed by type 1 denture stomatitis and inflammatory fibrous hyperplasia. Conclusions: This study shows that the DML are more common in female over 40 years of age, suggesting that hormonal chances and age-related factors may favor the development of lesions. In addition, there is a significant association between length of denture use and prevalence of DML.
Introduction
Edentulism is important as a correlate of self-esteem and quality of life in regarding to older adults (1) , and it may represent the last sequel of dental caries and periodontal disease. Dental caries are the major problem of oral health in developing countries, affecting approximately 60-90% of school children and almost all adults (2) .
In Brazil, tooth loss is strongly associated with living in rural areas, female gender, poor socioeconomic status, low schooling, and elderly ages. The Northeastern region concentrates the greater need to use some type of dentures (3) . Despite the rehabilitative function, it is common to observe the presence of oral lesions caused by use of poorly adapted dentures or even improper instructions towards the patient, by the dentist, about the use and cleaning of dentures. e741 Denture-related oral mucosal lesions (DML) have been associated with denture plaque, Candida infection, poor denture retention and mechanical trauma. Dentures may predispose patients to the onset of mucosal lesions such as denture stomatitis, angular cheilitis, inflammatory fibrous hyperplasia, and traumatic ulcer (4) . To the best of our knowledge, there are few epidemiological studies in Brazil (5) that refer to denture-related mucosal lesions in rural areas. The purpose of this study was to evaluate the prevalence of DML in São Francisco sertão microregion, in Sergipe State, Northeastern Brazil, an area with approximately 13.000 household farmers characterized by socioeconomic and health inequalities.
Material and Methods
A total of four hundred farmers were interviewed from July 2009 to April 2010. Only farmers who used some type of removable denture were included in the study accounting, therefore, a sample of 102 individuals. After being informed that consent was granted, data related to gender, age, type of denture, length of denture use, hygiene care, nocturnal denture wear, symptoms, and presence of DML were obtained. The farmers were divided into two age groups: (1) < 40 years, and (2) ≥ 40 years. Denture wearers were divided into complete denture wearer (CDW) and partial denture wearer groups (PDW). The length of denture use was categorized into two groups: (1) < 5 years of use and (2) ≥ 5 years of use. Soft tissue examination was undertaken by using a mouth mirror and gauze compresses. Denture stomatitis diagnosis took place based on the clinical appearance of the inflamed palatal mucosa, regardless of the presence of Candida albicans in cytological smears obtained from the affected area. The cases of denture stomatitis were classified into three clinical types (6) 
Results
Of the 102 users of removable dentures, 84 were female and 18 were male. Out of whom, 52 used only PDW, 45 only CDW, and 05 both PDW and CDW. Among the users of PDW, 79% used acrylic removable partial denture (ARPD). The average age of patients was 49 years (minimum: 18 years; maximum: 85 years). The global prevalence of DML was 50%. Women were more affected than men (56% vs 22.2%), with a femalemale ratio of 2.5:1 (p=0.019). Univariate analysis revealed that the following factors were associated with DML: female gender, age ≥ 40 years, CDW, length of use ≥ 5 years, and mechanical cleaning (Table 1) . From In relation to length of use, it was observed that for every year increase in use, the odds of DML increased by about 05% (CI 95%: 1.00 -1.10; p=0.02).
Among the 51 farmers with DML, 92.2% presented only one type of alteration, while the remaining ones showed more than one lesion associated to the denture use, accounting a total of 56 lesions. The DML more common was the type 2 denture stomatitis (48.2%), followed by type 1 denture stomatitis (21.4%), inflammatory fibrous hyperplasia (19.6%), angular cheilitis (5.4%), traumatic ulcer (3.6%), and type 3 denture stomatitis (1.8%) (Fig  1) . Most of the patients did not perceive the presence of DML (80.4%).
Discussion
Although in some series it was found a higher incidence of DML in male (4,7), most of the studies indicate the preference of female patients (8) (9) (10) . In this study, 56% of the female presented DML during examination against approximately 22% of the male patients. According to Coelho et al. (8) , the high frequency of DML among female is not well understood, but it can be explained by hormonal and age-related reasons. In perimenopausal and postmenopausal women, the atrophy of the oral mucosa and the decrease of the estrogen and progesterone can contribute to the exacerbation of the inflammatory response against chronic irritation caused by the use of removable dentures, thus increasing the incidence of DML in female patients (8) . In addition, in a recent study (11) , it was demonstrated that aged and denture stomatitis individuals show a lower number of salivary neutrophils than controls and present dysfunctions in the phagocytosis and killing of the C. albicans by both local and circulating neutrophils. Such alterations seem to be more pronounced in the elderly ones than in young adults since aged subjects not infected by C. albicans presented impaired neutrophil function. In the present study, the results suggest that age is an important predictor for the development of DML, especially in female, which is in accordance to previous studies (8) (9) (10) (11) (12) . Some studies have reported that there is a greater prevalence of lesions among CDW (4, 8) , since this type of denture covers a greater area of oral mucosa than PDW, and, therefore, a greater chance of plaque and yeast retention as well as mechanical injury is expected. However, it is clear that, when the independent variables were controlled, it was not found statistical difference in the prevalence of DML between the two types of dentures. These results indicate that PDW, especially those with acrylic base, have similar trends of developing lesions when compared to complete dentures. This study showed that there was a greater frequency of DML as length of denture use increased, in contrast with previous studies (5, 8) . According to Moskona and Kaplan (12) , the length of denture use increases with the increasing of age, since older patients are reluctant to restore or to replace old dentures, which can cause oral lesions. In a study performed by Kanli et al. (13), only 16.7% of dentures worn by the elderly ones are properly cleaned and the older dentures tended to be dirtier than newer ones. The poor oral hygiene increases the frequency of positive cultures for Candida in the dentures (12) . In addition, age is also associated with systemic diseases, nutritional deficiencies, polypharmacy, and changes in the quantity and quality of saliva. These factors, along with denture use, may facilitate changes in the oral environment and enhance the development of C. albicans (4) . Despite the logistic regression model did not indicate a higher prevalence of DML in individuals who use only the mechanical method of hygiene, some authors report that brushing is an ineffective method of denture disinfection and discuss the use of chemical agents as adjuvant, such as a new denture cleaner that contains silicone polymer and that provides a protective coating for dentures as a final step in the cleaning process (14) . However, in poor communities, some of the proposed methods are inaccessible. Thus, the mechanical cleaning combined with effective and inexpensive chemical aids, such as sodium hypochlorite and coconut soap, seems to be more appropriate (15) . Although the habit of wearing dentures during sleep is important on DML development, especially denture stomatitis (16) , this study did not find a statistical association between these variables. According to Emami et al. (17) , nocturnal wearing of the dentures can reduce the protective effect of saliva, by cleaning the tongue, and good oxygenation of the mucosa, which are key factors in the resistance of mucosal tissue to mechanical and microbiological aggression. Most of the denture users with DML did not perceive the presence of such disease. This way, the denture wearers should be recalled regularly for an examination of the oral cavity and the dentures to prevent the development of the DML (18) . Literature reveals a diversity of oral mucosal lesions that may arise in association with the use of removable dentures. Denture stomatitis was the most common DML observed in this study (71.4%), but its prevalence was higher than that observed in the literature, which ranged from 18 -65% (4, 8, 9, (18) (19) (20) . According to Budtz-Jorgensen (18) , the denture irritation hyperplasia, which is caused by chronic injury of the tissue in contact with the denture border, is present in about 12% of denture wearers. However, the prevalence of this condition in the present study was 19.6%, similar to that found in other series (8) . In agreement with previous reports (8), angular cheilitis and traumatic ulcer are the less common DML and they are associated with the loss of vertical dimension and non-adapted dentures, respectively.
In conclusion, this study shows that the DML are more common in females over 40 years of age, suggesting that hormonal chances and age-related factors may favor the development of lesions. In addition to it, there is a significant association between length of denture use and prevalence of DML.
